Longitudinal stability characteristics and damping in pitch of delta wings by McCarter, W. B.

NOTE NO. 11  
JULY, 1954,  
0 THE 	 COLLEGE 	 OF 	 A,ERONAUTICS 1rri MARV 
CRANFIELD 
III IIII 
	 I I 
1401142982 
Note on the longitudinal stability characteristics 
and damping in pitch of delta wings at subsonic, 
transonic and supersonic speedsx 
-by- 
W.B, McCarter, 11.40 	 (Toronto) 
SMEARY AND CONCLUSIONS 
The usual technique of longitudinal stability analysis 
is adopted but particular attention is paid to those elements 
that contribute to damping, The cases of two delta plan form 
. 
aircraft of 45° and 60°  sweep angle are considered and, in the 
light of the best available data, their derivatives and the 
coefficients of the stability- quartics are obtained for a range 
of Mach numbers including the transonic range. An analysis is 
made of the damping of the short period oscillation in each case 
and this is 
	 with a requirement to damp to half-amplitude 
in less than one cycle. The results are dependent on estimates 
and assumptions that cannot be regarded as completely reliable 
in the absence of experimental data, and quasi-static derivatives 
are used in cases where frequency effects should properly be 
included; but the broad implications of the results are probably 
acceptable. They suggest that the damping of the tailless 45°  
delta is inadequate at transonic speeds, whilst that of the 
tailless 60°  delta may be adequate for values of the relative 
density parameter, 1.J.1 = W2p-40 less than about 200, Various 
methods of improving the damping are discussed briefly, and same 
simple examples of response are included. 
x Part of thesis submitted at the College of Aeronautics, June11953. 






































